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Abstract: A device for use in the electrical measurement of resistivity, 
sheet resistance, spreading resistance or capacitance has a block of 
insulating material whose upper surface is flat and supports a test 
body, the block including a duct with one end opening to the upper 

surface and the other end communicating with a reservoir for electrically 
conductive liquid, e.g. mercury, which reservoir communicates through a 
duct with a connection through which air under pressure is supplied to 
force the mercury into contact with the test body over an area defined by 
the cross -section of the duct at the upper surface , an electrical 
connection bolt contacting the mercury to provide an external connection to 
a measuring instrument. A contact pin may be spring-urged into electrical 
contact with the back of the disc. 
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Title: Contact device for testing semiconductor 
Abstract: A device for use in the electrical measurement of resistivity, 
sheet resistance, spreading resistance or capacitance has a block of 
insulating material whose upper surface is flat and supports a test 
body, the block including a duct with one end opening to the upper 

surface and the other end communicating with a reservoir for electrically 
conductive liquid, e.g. mercury... 

...test body over an area defined by the cross -section of the duct at the 
upper surface , an electrical connection bolt contacting the mercury to 
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Socket board used for mounting integrated circuit during test, mounts 
chip capacitor vertically on undersurface and electrically connects 
capacitor terminals with that of semiconductor device via through-holes 

Patent Assignee: ANDO ELECTRIC CO LTD (ANDN ) 

Number of Countries: 001 Number of Patents: 001 

Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 11312766 A 19991109 JP 98119587 A 19980428 200032 B 

Priority Applications (No Type Date) : JP 98119587 A 19980428 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 11312766 A 5 H01L-023/32 

Abstract (Basic) : JP 11312766 A 

NOVELTY - Socket board (21) mounts semiconductor device (11) on 
the upper surface , vertically mounts the chip capacitor (7) on 
the under surface and has through- holes (6) connecting the terminals 
of the semiconductor device with the terminals of the chip capacitor. 

USE - For mounting semiconductor IC such as BGA package during 
test. 

ADVANTAGE - Enables to directly attach the chip component to 
arbitrary pins and to reduce the installation area of the chip 
component on the back side of the socket board. Eliminates the problem 
of covering the through-holes with the chip component and enables to 
reliably mount the chip component. Prevents damage of the chip 
capacitor by contacting with other components. 

DESCRIPTION OF DRAWING (S) - The figure shows the schematic 
sectional view of the socket board. 

Through-holes (6) 

Chip capacitor (7) 

Semiconductor device (11) 

Socket board (21) 
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Abstract (Basic) : 

Socket board (21) mounts semiconductor device (11) on the 
upper surface , vertically mounts the chip capacitor (7) on the 
under surface and has through- holes (6) connecting the terminals of 
the semiconductor device with the terminals of the chip capacitor. 
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process 
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Inventor: LEE B T; LIM H J; LEE B; LIM H 
Number of Countries: 004 Number of Patents: 005 
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Abstract (Basic) : JP 2000156483 A 

NOVELTY - The patterning of a layer insulation film (20) on a 
semiconductor substrate (10) is performed to form a concave pattern 
(38a) with a storage node hole. A lower part electrode (60a) encloses 
the upper surface and jointing spacer (50a) of the substrate exposed by 
the storage node hole of the concave pattern. 
USE - For dynamic RAM. 

ADVANTAGE - Improves bonding strength of lower part electrode and 
concave pattern to prevent degradation of electrical property of a 
capacitor even if the lower part electrode is lifted. 

DESCRIPTION OF DRAWING (S) - The figure shows the sectional view for 
explaining the manufacturing process of concave capacitor. 

Semiconductor substrate (10) 

Layer insulation film (20) 

Concave pattern (38a) 

Jointing spacer (50a) 

Lower part electrode (60a) 
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Concave capacitor manufacture for e.g. dynamic RAM, involves enclosing 
upper surface and jointing spacer of semiconductor substrate 
exposed by storage node hole of concave pattern after patterning 
process 
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Semiconductor device manufacture uses a multi layer stack on the top 
surface of a semiconductor chip to form a capacitor that extends to the 
top of the surface of the chip 
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Abstract (Basic) : US 6083788 A 

NOVELTY - Manufacture of a semiconductor device comprises forming a 
connection, which is free of a diffusion barrier, between a conductive 
plug that overlies the source/drain region of the transistor and a 
metal bottom electrode of the capacitor. The bottom electrode is 
partially offset from the conductive polysilicon plug. 

DETAILED DESCRIPTION - Manufacture of a semiconductor device 
comprises preparing a silicon substrate having a top surface 
(26) with spaced apart doped silicon regions. A separate stacked 
capacitor is serially connected to each silicon region. A first 
dielectric layer (14), a separate conductive plug (12) extending 
vertically through the layer to contact one of the regions, a 
dielectric third layer (16) , and a conductive fourth layer, are formed. 
The conductive fourth layer is patterned to leave over the dielectric 
third layer, conductive segments (20) , one for each conductive plug in 
partially offset alignment with the conductive plug, each suitable for 
serving as the bottom electrode of a stacked capacitor. A dielectric 
fifth layer (22) is formed over the resulting stack including the 
conductive segments. A conductive sixth layer (24) and a planarized 
dielectric seventh layer is also formed over the resulting stack. The 
seventh (25) , sixth, fifth, and third layers are patterned to form in 
the stack separate openings, each exposing the top portion of a 
conductive plug that is not underlying a segment of the conductive 
fourth layer. A conductive material is provided in each separate 
opening for connecting the exposed top portion of each conductive plug 
selectively to a separate segment of the conductive layer. An 
INDEPENDENT CLAIM is also included for a memory cell including a 
transistor in a semiconductive chip and a stacked capacitor over a top 
surface of the semiconductive chip in which the bottom electrode of the 
stacked capacitor is a metal layer that makes a low resistance 
connection to a source/drain region of the transistor. The connection 
is free of a diffusion barrier and is made between a conductive plug 
that overlies the source/drain region of the transistor and a metal 
bottom electrode of the capacitor. The bottom electrode of the 
capacitor is partially offset from the conductive polysilicon plug. 

USE - For the manufacture of a semiconductor device. 



ADVANTAGE - Avoids need for the diffusion barrier between the 
capacitor electrode and the conductive plug, and any further heating to 
high temperatures in an oxygen-containing atmosphere that might affect 
the interface between the platinum and the silicon. 

DESCRIPTION OF DRAWING (S) - The drawing shows the formation of a 
connection between a polysilicon plug and the bottom electrode of a 
stacked capacitor. 

conductive plug (12) 

first dielectric layer (14) 

dielectric third layer (16) 

conductive segments (20) 

dielectric fifth layer (22) 

conductive sixth layer (24) 

dielectric seventh layer (25) 

top surface (26) 

pp; 8 DwgNo 9/9 
Technology Focus : 

TECHNOLOGY FOCUS - INORGANIC CHEMISTRY - Preferred Materials: The 
conductive plug is tungsten, aluminum, titanium nitride, or preferably 
doped polysilicon. The conductive fourth layer is iridium, palladium, 
ruthenium, silver, or preferably platinum. The conductive material 
provided in each separate opening is doped polysilicon. The dielectric 
fifth layer is lead zirconium titanate, strontium bismuth tantalate, 
barium titanate, or preferably barium strontium titanate. 
Title Terms: SEMICONDUCTOR; DEVICE; MANUFACTURE; MULT I; LAYER; STACK; TOP; 

SURFACE; SEMICONDUCTOR; CHIP; FORM; CAPACITOR; EXTEND; TOP; SURFACE; CHIP 
Derwent Class: L03; U12; U14 

International Patent Class (Main): H01L-021/70; H01L- 021/8242 ; H01L-027/108 
International Patent Class (Additional): H01L-021/02; H01L-021/8239; 

H01L-027/10 
File Segment: CPI; EPI 

Manual Codes (CPI/A-N) : L03-G04A; L04-C02; L04-C06; L04-C11C; L04-C12; 

L04-C14A; L04-E01 
Manual Codes (EPI/S-X) : U12-C02A1; U14-A03B4 

Abstract (Basic) : 

. . . Manufacture of a semiconductor device comprises preparing a 

silicon substrate having a top surface (26) with spaced apart 
doped silicon regions. A separate stacked capacitor is serially 
connected to each silicon region. A first dielectric layer (14), a 
separate conductive... 
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ABSTRACT 

PROBLEM TO BE SOLVED: To fabricate high density bit cell capacitors by 
depositing a capacitor dielectric layer on the exposed first capacitor 
electrode layer and dielectric layer, depositing a second capacitor 
electrode layer entirely thereon and patterning to form a second capacitor 
electrode . 



SOLUTION: A first dielectric layer 206 is deposited on a substrate 200 and 
a first capacitor cavity is formed therein. A first capacitor electrode 
layer 210 is deposited entirely on the upper surface of the first 
dielectric layer 206 and the first capacitor cavity and subjected to 
mechanochemical polishing to expose the upper surface of the first 
dielectric layer 206 before a first capacitor electrode is formed in the 
first capacitor cavity . A capacitor dielectric layer 242 and a second 
capacitor electrode layer 244 are then deposited sequentially on the 
exposed first capacitor electrode 210 and the dielectric layer 206 and 
patterned to form a second capacitor electrode. 



COPYRIGHT: (C) 1999, JPO 



ABSTRACT 

. . . SOLUTION: A first dielectric layer 206 is deposited on a substrate 200 
and a first capacitor cavity is formed therein. A first capacitor 

electrode layer 210 is deposited entirely on the upper surface of the 
first dielectric layer 206 and the first capacitor cavity and subjected 
to mechanochemical polishing to expose the upper surface of the first 
dielectric layer 206 before a first capacitor electrode is formed in the 
first capacitor cavity . A capacitor dielectric layer 242 and a second 
capacitor electrode layer 244 are then deposited. . . 
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SEMICONDUCTOR STORAGE DEVICE AND ITS MANUFACTURE 



PUB . NO . : 
PUBLISHED: 
INVENTOR (s) : 

APPLICANT (s) 
APPL . NO . : 
FILED: 
INTL CLASS: 



11-251546 [JP 11251546 A] 
September 17, 1999 (19990917) 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a stacked DRAM of high accuracy as well as 
high density, and its manufacturing method. 

SOLUTION: A plurality of gate electrodes 5 are formed in parallel with each 
other, by depositing an insulating film and a conductive material on a 
semiconductor substrate 1. An impurity diffused layer 6 is formed on an 
element forming region 3 of the surface part of the semiconductor substrate 
1, isolated by an amount equivalent to the width of the gate electrodes 5. 
After an embedded electrode 16 has been formed, an interlayer insulating 
film 12 is deposited on the entire surface, and a plurality of bit line 
trenches 27 intersecting the gate electrodes 5 perpendicularly are formed 
in parallel with each other. A plurality of bit lines 8 having an 
interlayer insulating film 13 on the upper surfaces are formed by 
depositing a conductive material and an insulating film in order on the bit 
line trenches 27, the interlayer insulating film 12 is patterned by using 
the interlayer insulating film 13 as a mask, and capacitor apertures 28 
are formed above the impurity diffused layer 6. An accumulation electrode 
17 is formed by depositing a conductive material inside the capacitor 

apertures 2 8 in such a manner that the height of the upper end is made at 
most the height of the upper surface of the interlayer insulating film 
13, and a capacitor insulating film 18 and an upper electrode 19 are formed 
successively. 

COPYRIGHT: (C) 1999, JPO 

ABSTRACT 

... other. A plurality of bit lines 8 having an interlayer insulating film 
13 on the upper surfaces are formed by depositing a conductive material 
and an insulating film in order on the. . . 

. . . film 12 is patterned by using the interlayer insulating film 13 as a 
mask, and capacitor apertures 2 8 are formed above the impurity diffused 
layer 6. An accumulation electrode 17 is formed by depositing a conductive 
material inside the capacitor apertures 2 8 in such a manner that the 
height of the upper end is made at most the height of the upper surface 
of the interlayer insulating film 13, and a capacitor insulating film 18 
and an upper . . . 
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self-aligned contact openings, conductive plugs, capacitor openings 
and bit line contact hole 

Patent Assignee: TAIWAN SEMICONDUCTOR MFG CO (TASE-N) 

Inventor: TU K; YU C 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 6300191 Bl 20011009 US 2001783382 A 20010215 200210 B 

Priority Applications (No Type Date) : US 2001783382 A 20010215 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
US 6300191 Bl 13 H01L- 02 1/ 8242 

Abstract (Basic): US 63 00191 Bl 

NOVELTY - A capacitor under bit line structure is formed by 
subsequently providing transfer gate transistors on semiconductor 
substrate, self -aligned contact (SAC) openings to expose top portions 
of the source/drain regions, conductive plugs, capacitor openings 
to expose top portion of conductive plugs to be used for storage node 



contacts, and a bit line contact hole. 

DETAILED DESCRIPTION - Fabrication of capacitor under bit line 
structure (33) involves: forming transfer gate transistors on 
semiconductor substrate, self -aligned contact (SAC) openings in a first 
insulator layer to expose top portions of the source/drain regions, 
first and second conductive plugs (21c) in the SAC openings , 
capacitor openings in a second insulator layer to expose the top 
portion of a first group of conductive plugs to be used for storage 
node contacts, and a bit line contact hole to expose the second group 
of conductive plugs to be used as a lower level bit line contact 
structure (16) ; depositing a conductive layer, such as a first 
polysilicon layer, to cover exposed surfaces of the capacitor 
openings , thus completely filling the bit line contact hole with the 
first polysilicon layer; removing portions of the conductive layer from 
the top surface of the second insulator layer, to form storage node 
structures in the capacitor openings , and to form an upper level, 
bit line contact structure in the bit line contact hole; depositing a 
capacitor dielectric layer, a polysilicon layer, and an overlying third 
insulator layer; performing a patterning procedure in the third 
insulator layer, in the second polysilicon layer, and in the capacitor 
dielectric layer, to form a bit line opening to expose the top 
surface of the upper level bit line contact structure, and to define 
capacitor structures (29) consisting of an overlying top electrode 
structure comprised of the second polysilicon layer, the capacitor 
dielectric layer, and the storage node structure; forming second 
insulator spacers on the sides of the bit line opening; and forming a 
bit line structure in the bit line contact opening. 

USE - The method is used for forming capacitor under bit line (CUB) 
for dynamic random access memory (DRAM) device. 

ADVANTAGE - The method reduces aspect ratio of a dry etched bit 
line contact hole, and reduces the risk of leakage and shorts between a 
stacked capacitor structure and a bit line structure. 

DESCRIPTION OF DRAWING (S) - The figure is a schematic cross-section 
of a CUB DRAM device produced by the above method. 

Insulators (11, 17, 26) 

Contact structure (16) 

Conductive plugs (21c) 

Capacitor structures (29) 

Titanium layer (30) 

Titanium nitride layer (31) 

Tungsten layer (32) 

Bit line structure (33) 
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random access memory device, involves forming transfer gate 
transistors, self -aligned contact openings, conductive plugs, capacitor 
openings and bit line contact hole 

Abstract (Basic) : 

aligned contact (SAC) openings to expose top portions of the 
source/drain regions, conductive plugs, capacitor openings to 
expose top portion of conductive plugs to be used for storage node 
contacts, and. . . 

portions of the source/drain regions, first and second 
conductive plugs (21c) in the SAC openings , capacitor openings in 
a second insulator layer to expose the top portion of a first group of 



a conductive layer, such as a first polysilicon layer, to cover exposed 
surfaces of the capacitor openings , thus completely filling the bit 
line contact hole with the first polysilicon layer; removing portions 
of the conductive layer from the top surface of the second 



insulator layer, to form storage node structures in the capacitor 
openings , and to form an upper level, bit line contact structure in 
the bit line contact... 

...and in the capacitor dielectric layer, to form a bit line opening to 
expose the top surface of the upper level bit line contact 
structure, and to define capacitor structures (29) consisting... 

Technology Focus: 

doped in situ during deposition via the addition of arsine, 
phosphine, to a silane. The capacitor openings and the bit line 
contact hole are formed via an anisotropic reactive ion etching (RIE... 

...structure are defined via removal of HSG layer and of first polysilicon 
layer from the top surface of the second insulator layer via a 
chemical mechanical polishing. The second polysilicon layer is... 
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Abstract (Basic) : US 6228710 Bl 

NOVELTY - A capacitor is fabricated by sequentially forming a first 
layer, a patterned polysilicon masking layer, and second layer over a 
node location. The polysilicon layer is electrically connected to the 
node location to form a storage node. Dielectric and cell plate layers 
are coupled to the storage node. The dielectric layer, cell plate 
layer, and storage node together comprise the capacitor. 

DETAILED DESCRIPTION - Fabrication of a capacitor involves forming 
a first layer (34) over a node location (25, 27, 29) . A patterned 
polysilicon masking layer is formed over a portion of the first layer 
to form a masked portion and an unmasked portion. The unmasked portion 
overlies the node location. A part of the unmasked portion is removed 
to form a first opening having a base above the node location. A second 
layer is formed within the first opening and over the patterned 
polysilicon layer. The second layer does not completely fills the first 
opening, thus narrowing an internal dimension of the first opening. A 
second opening is formed which extends from the bottom of the first 
opening to the node location. It comprises an internal dimension equal 
to the narrowed internal dimension of the first opening. The two 
openings comprise a capacitor opening . The second layer is 
anisotropically etched to remove the second layer from the polysilicon 
layer and to leave a second layer spacer (66) within the capacitor 
opening . The polysilicon layer is electrically connected to the node 
location to form a storage node (81c, 83c) comprising the polysilicon 
layer. A dielectric layer (92) is formed extending below the bottom of 



the first opening and proximate the storage node. A cell plate layer 
(94) is formed proximate the dielectric layer. The dielectric layer, 
cell plate layer, and storage node together comprise the capacitor 
(100c, 102c) within the capacitor opening . 

USE - The method is used for fabricating a capacitor useful for 
dynamic random access memory (DRAM) cell. 

ADVANTAGE - The method provides a capacitor, which increases DRAM 
circuit density. 

DESCRIPTION OF DRAWING (S) - The figure is a cross -sectional view of 
the semiconductor wafer fragment showing the fabrication of the 
capacitor . 

Node location (25, 27, 29) 

First layer (34) 

Second layer spacer (66) 

Storage node (81c, 83c) 

Dielectric layer (92) 

Cell plate layer (94) 

Capacitor (100c, 102c) 
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Abstract (Basic) : 

... equal to the narrowed internal dimension of the first opening. 

The two openings comprise a capacitor opening . The second layer is 
anisotropically etched to remove the second layer from the polysilicon 
layer and to leave a second layer spacer (66) within the capacitor 
opening . The polysilicon layer is electrically connected to the node 
location to form a storage node... 

...layer, cell plate layer, and storage node together comprise the 
capacitor (100c, 102c) within the capacitor opening . 

Technology Focus : 

node location comprises a diffusion region in the semiconductor 
substrate. The polysilicon layer comprises a bottom surface , and 
the second layer spacer comprises an upper surface . The polysilicon 
masking layer may be doped with a conductivity enhancing dopant... 
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Abstract (Basic) : US 6049101 A 

NOVELTY - A capacitor comprises substrate node location (17) , 
insulative material layer (34) , capacitor opening , conductive 
material (40a) , protuberant structure, capacitor dielectric layer 
(58b), and capacitor plate structures (56, 60b). 

DETAILED DESCRIPTION - The capacitor comprises a substrate node 
location; an insulative material layer disposed on the node location; 
an capacitor opening through the layer; a conductive material 
disposed within the opening and in electrical connection with the node 
location, the conductive material almost fill the capacitor opening 
and has an upper surface ; a protuberant structure with insulative 
material, having portion (s) extending elevationally below and outwardly 
from the upper surface ; a capacitor plate structure disposed within 
the capacitor opening and on the protuberant structure portion; a 
capacitor dielectric layer disposed adjacent the capacitor plate 
structure; and a second capacitor plate structure disposed adjacent the 
capacitor dielectric layer. 

USE - For dynamic random access memory (DRAM) circuits. 

ADVANTAGE - Surface area available for accommodating or supporting 
storage capacitors are increased. 

DESCRIPTION OF DRAWING (S) - The figure shows the processing step of 
the wafer fragment . 

Node location (17) 

Insulative layer (34) 

Conductive material (40a) 

Tubular proj ection ( 51) Inside surface (48a) 

First capacitor structure ( 58b) Dielectric layer (56) 

Second capacitor structure (60b) 
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Capacitor for dynamic random access memory circuits comprises substrate 
node location, insulative material layer, capacitor opening , 
conductive material, protuberant structure, capacitor dielectric layer, 
and capacitor plate structures 

Abstract (Basic) : 

... A capacitor comprises substrate node location (17) , insulative 

material layer (34) , capacitor opening , conductive material (40a) , 
protuberant structure, capacitor dielectric layer (58b) , and capacitor 
plate structures (56, 60b) . 

comprises a substrate node location; an insulative material 
layer disposed on the node location; an capacitor opening through 
the layer; a conductive material disposed within the opening and in 
electrical connection with the node location, the conductive material 
almost fill the capacitor opening and has an upper surface ; a 
protuberant structure with insulative material, having portion (s) 
extending elevationally below and outwardly from the upper surface ; 
a capacitor plate structure disposed within the capacitor opening 
and on the protuberant structure portion; a capacitor dielectric layer 
disposed adjacent the capacitor plate... 

Technology Focus : 

... an interior surface (51) with a portion supporting the capacitor 

plate structure. The conductive material upper surface is planar. 
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Abstract (Basic) : US 6004857 A 

NOVELTY - A dynamic random access memory (DRAM) capacitor is formed 
using a rough storage node structure resulting from the oxidation of 
tungsten silicide layer followed by the removal of the oxide layer from 
the bottom of unoxidized tungsten silicide layer. 

DETAILED DESCRIPTION - A method for creating a capacitor structure 
for DRAM devices comprising the steps of: 

(a) providing a transfer gate transistor comprising a polysilicon 
gate structure on a gate insulator layer (2) with a source/drain region 
not covered by the polysilicon gate structure; 

(b) forming a storage node contact hole in composite insulator 
layer and exposing the top surface of source region of the 
source/drain region; 

(c) forming a doped polysilicon plug (11) in the storage node 
contact hole contacting the source region; 

(d) depositing a thick insulator layer; 

(e) forming a capacitor opening in the thick insulator layer 
and exposing the top surface of the doped polysilicon plug (11) ; 

(f) depositing a first polysilicon layer on the top surface of 
the thick insulator layer and exposed in the capacitor opening ; 

(g) depositing a metal silicide layer on the first polysilicon 
layer (3) ; 

(h) oxidation process to create an oxide layer consuming the top of 
the metal silicide layer with oxide layer overlying a bottom portion of 
unoxidized metal silicide layer; 

(i) removing oxide layer from the top surface of the bottom 
portion of the unoxidized metal silicide layer; 

(j) removing the second polysilicon layer (3), the bottom portion 
of unoxidized metal silicide layer, and the first polysilicon layer 
from the top surface of the thick insulator layer to create a 
storage node structure (19) in the capacitor opening ; 

(k) removing the thick insulator layer from the top surface of 
the composite insulator layer (8) ; 

(1) forming a capacitor dielectric layer (20) on the storage node 
structure; and 

(m) forming a polysilicon upper electrode structure on the 
capacitor dielectric layer (20) . 

USE - The method is used for the fabrication of a DRAM capacitor 
structure having an increased surface area. 

ADVANTAGE - DRAM capacitor has an increased surface area, thus 
providing greater storage capacity. 

DESCRIPTION OF DRAWING (S) - The figure shows a cross - sectional view 
of a DRAM structure. 

Semiconductor substrate (1) 

Gate insulator (2) 

Polysilicon layer (3) 

Insulator layer (4) 

Silicon oxide layer (8) 

Doped polysilicon plug (11) 

Storage node structure (19) 
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Abstract (Basic) : 

... b) forming a storage node contact hole in composite insulator 

layer and exposing the top surface of source region of the 
source/drain region. . . 

...e) forming a capacitor opening in the thick insulator layer and 
exposing the top surface of the doped polysilicon plug (11... 

...f) depositing a first polysilicon layer on the top surface of the 
thick insulator layer and exposed in the capacitor opening ; 
(. . . 

...i) removing oxide layer from the top surface of the bottom portion 
of the unoxidized metal silicide layer. . . 

...the bottom portion of unoxidized metal silicide layer, and the first 

polysilicon layer from the top surface of the thick insulator layer 
to create a storage node structure (19) in the capacitor opening ; 
(. . . 



...k) removing the thick insulator layer from the top surface of the 
composite insulator layer (8 
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DISCLOSURE TEXT: 

6p. In the single direction position transducing arrangement shown in Fig. 1, 
conductive grid lines or strips l'-15' are shown conductively connected to the 
respective capacitor plates 21 1 -35'. Plates 21' -35' are of the same material as and 
integral with the conductive grid lines, so the grid lines widen at the ends into 
capacitive coupling pads. Position sensing in Fig. 1 is in the X-direction. Between 
each respective plate 21 '-35' and triangular plate 17' beneath these plates there is 
a layer of dielectric. Thus plates 21' -35' are capacitively coupled to plate 17' to 
provide an array of capacitances 16'. The cutaway portions of plates 33' to 35' show 
dielectric at 32' and 34 1 . - Also capacitively coupled to each of the grid lines 
l'-15' is plate 19', acting to provide a fixed capacitance voltage division path to 
ground for each grid line with the grid lines, acting as voltage taps for the divided 
voltage. Between each of the grid lines 1*-15' and plate 19' is dielectric shown at 
12' and 14 ' , of uniform thickness across the array. - In Fig. 1, the area of the 
respective capacitance plates of the array of capacitances 16' increases in size in 
the X-direction. When plate 17 1 is energized by AC source 18, voltage appearing on 
respective grid lines 1,-15,, increases in the same direction. Voltage changes as a 
function of position in the X-direction because of the geometry of plate 17 1 . With 
each plate 21' -35' of equal width and equally spaced in the X-direction, the output 
voltage sensed on grid lines l'-15' changes from grid line to grid line. - Fig. 2 is 
an exploded view of a capacitive voltage divider arrangement for sensing position in 
both the X and Y directions, as indicated by the arrows adjacent plates 7 and 46, 
respectively. Instead of the single triangular X-drive plate shown in Fig. 1 at 17', 
there are shown complementary pairs of triangular drive plates including 
complementary X-drive plates 5 and 7 in the lower part of Fig. 2, and a complementary 
pair of X-drive plates, 9 and 10. The second complementary pair of plates insure high 
reliability in position sensing, balance and symmetry. If any X-direction grid line 
11-25 breaks, both segments of the broken grid line continue to provide a voltage for 
sensing position. Drive plates 9 and 10 are voltage driven simultaneously with plates 
5 and 7. Complementary pair X-drive plates 5-7 and 9-10 act, respectively, with 
capacitor plates 51, 53, etc. and 71, 73, etc., to capacitively couple, in varying 
amounts, the transducer drive signal from AC source 18 to X-direction sensing grid 
lines 11-25 via an interposed dielectric medium, not shown. - There is a set of 
complementary pairs of Y-drive plates, 46-47 and 48-49 which function in the same 
manner for voltage sensing in the Y-direction. - The transducer tablet is fabricated 
by depositing the X-grid lines 11-25 with their corresponding capacitor plates 
51,53,71,73, etc. and Y-drive plates 46-49 on one side of a dielectric sheet, and the 
Y-grid lines 31-45 with their corresponding capacitor end plates and X-drive plates 
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5, 7, 9 and 10 on the other side of the sheet. Capacitors 50 and 52, shown in dotted 
line form in Fig. 2, represent the respective capacitances between plates 51 and 53 
and the respective sections 55 and 57 of complementary plates 5 and 7 . - In Fig. 3 a 
timing arrangement shows how driving plates of Fig. 2 are driven in time. Source 18 
drives plates 5 and 7. During the X-drive time interval plates 9 and 10 are to be 
driven in the same manner, with X-drive plate 10 being driven simultaneously with 
X-drive plate 7 during a first subinterval of the X-drive time interval and then, 
with all X-drive plates 5, 7, 9 and 10 being driven simultaneously during the 
remainder of the X-drive time interval. During the Y-drive time interval, Y-drive 
plates 46 and 48 are first driven and then all y-drive plates 46, 47, 48 and 49 are 
simultaneously driven. - Fig. 3a shows the X-drive signal. Fig. 3b shows the Y-drive 
signal. Fig. 3c shows intervals for switching of switches 59 and 61. For details see 
U. patent 3,593,115. - Fig. 4 shows a portion of the cross-sectional view of the 
X-Y position transducer arrangement of Fig. 2. The view may be taken, parallel to the 
Y-grid lines 31-45 shown in Fig. 2. Dielectric layer 1 is a sheet of MYLAR* of 
selected thickness and uniformity. On both the top and bottom surfaces of the 
dielectric layer 1 a conductive layer of copper is deposited. The layers of copper 
are etched to form the layers of X and Y grid lines, shown as 15-19 and 45, 
respectively, in Fig. 4. On top of each of the layers of X and Y grid lines is 
another layer of dielectric 14 and 16. Dielectric is provided between the grid lines, 
as at 81. - The drive plates of Fig. 2 are not shown in Fig. 4. They are fabricated 
in the same way X-drive plates are etched on the bottom surface of dielectric layer 
1, along with the Y-grid lines. Y-drive plates are etched on the upper surface of 
dielectric layer 14 with X-grid lines. - When stylus 4 is positioned on or above the 
layer of dielectric 14, a voltage indicative of the X-Y position of the stylus is 
capacitively coupled to the stylus. Stylus 4 is a conventional ballpoint pen 
conductively coupled from its point to an output device. A writing medium is 
interposed between the pen and tablet surface for making hard copy, while the 
movement of the pen is electronically being sensed for information recognition and 
entry into a computer. - Fig. 5a shows a four plate 71, 72, 73, 74 drive plate 
structure 75 for a tablet having three capacitor sections A, B, and C. Fig. 5b shows 
complimentary triangular drive plates 5, 7 used in the conventional, analog only, 
tablet described above in juxtaposition to the plates of Fig. 5A. The triangular 
structure produces the linearly varying voltage amplitude gradient and the constant 
reference amplitude, as required. Each section in Fig. 5A achieves this same 
triangular plate arrangement, amplitude gradient and the constant reference 
amplitude, as required. Each section in Fig. 5A achieves this same triangular plate 
arrangement, by combining at least two adjacent ones of the four plates 71, 72, 73, 
74 to form a completed triangle. - The various ways in which plates are combined to 
form sections are represented in Fig. 6a, which shows drive plate connections. Fig. 
6B shows a table of connections for four sections A, B, C, D and five plates with N 
sections N+l drive plates are needed. Except for the end plates 71, 74 which are 
already triangular, all interior triangles are formed from the sum of the two 
adjacent quadrilaterals 72, 73. Although the whole combination is not a triangle, 
that portion in the region of the active section gives the capacitive plate area 
needed for the required linear voltage gradient. Any number of sections can be driven 
this way by adding another quadrilateral drive plate 72 for each additional section 
required, i.e., D, E. F. . . . - The drivers must be designed to have two states: active 
and grounded. A high- impedance state is not required, because the condition of an 
inactive terminal being internal to an active section does not occur. - Fig. 7 shows 
one completed axis of a three section tablet A, B, C, and shows the relationship 
between the drive plates 71-74 (75) and 71a-74a (76) and the coupling tabs 77 at the 
ends of the grid lines. The symmetrical design causes the same signal to be applied 
to both ends of a grid line and is tolerant to lines with a break. - The selection of 
the one section to be driven is determined by the position of pen 4 . Conditions 
switch the drive from one section to another as pen 4 moves between them. When pen 4 
is brought to the tablet surface after having been out of range of the signal, it is 
necessary to establish the initial section to be driven. One way is to sequentially 
drive each set of sections 71-74, 71a-74a, in corresponding pairs, one after the 
other, until the section under pen 4 is located. - The tablet can also be driven in 
the conventional mode of Fig. 2, not divided into sections 71-74, etc. This can be 
done as shown in Fig. 8 by adding conventional triangular drive plates 5, 7. When 
plates 5, 7 are driven the tablet has reduced resolution, since resolvable positions 
of a section are spread over the entire tablet. This, is more than adequate to 
resolve the section over which pen 4 is located. Only one A/D conversion cycle is 
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required to locate the section 71-74 to be activated. - With the addition of 
triangular drive plates 5, 7 the resultant signal coupled to the grid lines by the 
section plates is reduced. When the section plates are driven the triangular plates 
are both at AC ground. This adds a uniform capacitance to ground for all grid lines. 
The effect of capacitance to ground is to attenuate the grid line signal, without 
distorting the relationship between the linear voltage gradient and the constant 
reference. - When pen 4 is moved over the tablet surface 14 without being in contact 
with the tablet or a document it is useful to have pen coordinates available, to 
control a nonstoring cursor on a cathode -ray tube (CRT) display. As pen height above 
surface 14 increases, the width of the nonlinear regions at section boundaries grows. 
This results in discontinuities in digital output when switching from one section to 
the next, if pen 4 is too high. Use of triangular plates 5 , 7 to give position when 
pen 4 reaches that height eliminates discontinuities. When so used, digital output of 
the analog position is shifted in significance to represent higher order bits. 
Triangular plates 5, 7 can be truncated to match the compressed zero to full-scale 
range of sections 71-74 and the number of sections, so there is an exact 
correspondence between high-order bits obtained when driving conventionally or by 
section. - To achieve very high linearity, the error in area ratios of the drive 
plates caused by a second gap in the overlap region between sections must be 
compensated. Depending upon gap size and plate width this error can be a few tenths 
of a percent or larger. This error is eliminated by reducing the gap width in the 
overlap region. Fig. 9 shows the drive plate design which gives precise compensation 
of area ratios (fringing can also be compensated) for the two drive plate 
combinations, that occur in the low and high-overlap regions at each end of a 
section. By adding 1/2 gap width of area to the center drive plate, both the high end 
and low end combinations have the perfectly linear geometric plate ratios required. * 
Trademark of E . I . du Pont de Nemours & Co . 

SECURITY: Use, copying and distribution of this data is subject to the restictions in the Agreement For IBM 
TDB Database and Related Computer Databases. Unpublished - all rights reserved under the Copyright Laws of 
Che United States. Contains confidential commercial information of IBM exempt from FOIA disclosure per 5 
U.S.C. 552(b) (4) and protected under the Trade Secrets Act, 18 U.S.C. 1905. 

COPYRIGHT STATEMENT: The text of this article is Copyrighted (c) IBM Corporation 1973. All rights reserved. 



3 of 3 



11/15/02 3:28 PIV 



Record Display Form 



wysiwyg://47^ttp://westbre:8002^ 




End of Result Set 




L17 : Entry 4 of 4 



File: TDBD 



Jan 1, 1967 



TDB-ACC-NO: NN6701977 

DISCLOSURE TITLE: Fabrication of Capacitors . January 1967. 
PUB L I CAT I ON - DATA : 

IBM Technical Disclosure Bulletin, January 1967, US 

VOLUME NUMBER: 9 
ISSUE NUMBER: 8 
PAGE NUMBER: 97 7 

PUBLICATION-DATE: January 1, 1967 (19670101) 
CROSS REFERENCE: 0018-8689-9-8-977 
DISCLOSURE TEXT: 

IP- Capacitors are formed using a folded, metallized dielectric tape. - A, a thin, 
flexible dielectric tape 11, e.g., of ceramic, is provided on top and bottom surfaces 
with a plurality of spaced conductive strips 12. The latter are deposited, by 
evaporation with the aid of suitable masking, by silk screening and the like. - In B, 
tape 11 is folded such that strips 12 form a plurality of electrodes. These are 
laterally spaced apart by the continuous dielectric tape 11. The ends of strips 12 
overlap a folding edge of tape 11. If desired, the laminate is coated with varnish or 
epoxy to provide encapsulation. The laminate is then pressed to retain its shape. 
Finally, pretinned copper compression clips 13 are clamped at each end and bonded to 
the ends of strips 12 to provide electrical terminals for connection to external 
circuitry. 
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Set Items Description 

51 233024 SEMI () CONDUCTOR? OR SEMICONDUCTOR? OR WAFER? OR IC OR INTE 

GRATED () CIRCUIT? OR SILICON ( 3N) SUBSTRAT? 

52 134145 (TOP OR UPPER OR LOWER OR BOTTOM) () SURFACE? 

53 787934 APERTUR? OR ORIFICE OR OPENING? OR HOLE? OR GAP? ? OR SPAC 

E? OR CAVIT? OR NOTCH 

54 1 (WINDOWFRAME? OR WINDOW () FRAM? )( 3N) CAPACITOR? 

55 406 S1(S)S2 (S)S3 (S)CAPACIT? 

56 25 SI (3N) S2 (3N) S3 (3N) CAPACIT? 

57 16 SI (2N) S2 (2N) S3 (2N) CAPACIT? 

58 919 CAPACIT? (N) (WINDOW? OR S3) 

59 11 S8(3N)S1 
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English Abstract 

A memory system that includes a DRAM cell including an access transistor 
and a capacitor structure fabricated in a semiconductor substrate. The 
capacitor structure is fabricated by forming a cavity in a shallow trench 
isolation region, thereby exposing a sidewall portion of the substrate 
below the upper surface of the substrate. The capacitor structure is 
formed at least partially in the cavity, below the upper surface of the 
substrate. The capacitor structure extends over the sidewall portion of 
the substrate, thereby increasing the surface area of the capacitor 
structure, while minimizing the layout area of the capacitor structure. 
The memory system may include positive and/or negative boosted voltage 
generators coupled to a word line driver. The positive boosted voltage is 
less than one diode voltage drop greater than VDD. The negative boosted 
voltage is less than VSS by less than the absolute value of one diode 
voltage drop. 

French Abstract 

L' invention concerne un systeme de memoire qui comporte une cellule DRAM 
comprenant un transistor d'acces et une structure de condensateur 
fabriquee dans un substrat semi -conducteur . La structure de condensateur 
se fabrique en formant une cavite dans une region d' isolation par 
tranchees peu profondes, ce qui expose une partie de paroi laterale du 
substrat au-dessous de la surface superieure dudit substrat. La structure 
de condensateur est formee au moins partiellement dans la cavite, 
au-dessous de la surface superieure du substrat. Cette structure recouvre 
la partie laterale du substrat, ce qui augmente la surface active de la 
structure de condensateur, tout en reduisant la zone d ' implantation de 
ladite structure. Le systeme de memoire peut comprendre des generateurs 
de tension augmentee positive et/ou negative couples a une commande de 
lignes de mots. La tension augmentee positive est inferieure a une chute 
de tension de diode superieure a V"sub"DD. La tension augmentee negative 
est inferieure a V"sub"SS d'une valeur inferieure a la valeur absolue 
d'une chute de tension de diode. 

Fulltext Availability: 
Claims 

Claim 

. . . upper surface of the semiconductor 
substrate; 

forming a cavity in the field dielectric, wherein the 

cavity extends below the upper surface and exposes a sidewall 
portion of the semiconductor substrate below the upper surface ; 

and 

forming the capacitor structure in the cavity , such that 
the capacitor structure extends over the sidewall portion and 
is at least partially recessed below the upper... 

. . .a first conductivity type; 

a field dielectric region located below an upper surface of 
the semiconductor substrate and having a cavity located 

therein, the cavity extending below the upper surface and 

exposing a sidewall portion of the semiconductor substrate; 

a capacitor structure in the cavity , such that the capacitor 

structure extends over the sidewall portion and is at least 
partially. . . 



